BACKGROUND/OBJECTIVE: We described characteristics and treatment received for older (≥60 years) vs younger (<60 years) adult emergency department (ED) patients with suicide risk. DESIGN: Retrospective chart review. SETTING: An ED with universal screening for suicide risk. PARTICIPANTS: Eligible charts included a random sample of adults (≥18 years) who screened positive for suicidal ideation (SI) in past 2 weeks and/or a suicide attempt (SA) within the past 6 months. Visit dates were from May 2014 to September 2016. RESULTS: A total of 800 charts were reviewed, with oversampling of older adults. Of the 200 older adults sampled, fewer older adults compared to younger adults (n = 600) had a chief complaint involving psychiatric behavior (53% vs 70%) or self-harm behavior (26% vs 36%). Although a higher number of older adults (93%) had documentation of current SI compared to younger adults (79%), fewer older adults (17%) reported SA in the past 2 weeks compared to younger adults (23%). Of those with a positive suicide screen who were discharged home, less than half of older adults received a mental health evaluation during their visit (42%, 95% CI 34-52) compared to 66% (95% CI 61-70) of younger adults who met the same criteria. Similarly, fewer older, than younger, adult patients with current SI/SA received referral resources (34%; 95% CI 26-43; vs 60%; 95% CI 55-65). CONCLUSIONS: Significantly fewer suicidal older adult patients who were discharged home received a mental
A recent report by the World Health Organization 1 found that suicide rates in men >70 years old are higher than in any other demographic group worldwide. In 2015 in the US, there were almost 8,000 suicide deaths among adults aged ≥65 years, amounting to an estimated $17 million in medical costs and $813 million in lost work costs. 2 Suicide is disproportionate among older adults as they constitute about 14.5% of the US population but complete about 18% of all suicides, reflecting a greatly elevated risk in later life. 3 Given the advanced planning and high lethality of suicide attempts (SA) among older adults, suicide prevention is especially important in this age group. 4, 5 One area where the rate of mental health visits is growing exponentially is the emergency department (ED). [6] [7] [8] However, among older adults, depression, selfharm and suicidal ideation (SI) are known to be underrecognized by healthcare providers. [9] [10] [11] A current best practice guideline for patients presenting with high-risk features (e.g., suicidal ideation, substance use) is to provide a formal evaluation, especially if the patient will be discharged home. 12 However, findings suggest that even when clinicians recognized depressive symptoms or SI in older adults, these are erroneously attributed to normal aging and treatment is less likely to be prescribed. 13 Although there are some ongoing studies to design ED-based interventions for suicidal patients, none focuses specifically on older adults, who are likely to present with different precipitating issues 5, 14, 15 and to receive different types of treatment (e.g., lower doses of medication due to decreased renal function) 16 as compared to younger patients.
Although EDs represent only one element of the spectrum of clinical care for older adults, almost half of suicide completers had an ED visit in the year before death. [17] [18] [19] An improved understanding of the characteristics of suicidal older ED patients, including their treatment, has the potential to improve care for a growing and high-risk population. The current study summarizes patient characteristics and ED treatment of older ED patients with SI/SA. We hypothesized that among ED patients with SI/SA, older patients would be less likely than younger ones to be evaluated by a mental health professional in the ED, after controlling for other demographic, visit, and medical variables.
METHOD Study Design and Setting
We completed a single site retrospective chart review of 800 ED patients seen at the highest volume ED site from the emergency department safety assessment and follow-up evaluation (ED-SAFE) study, the University of Colorado Hospital (UCH), which has mental health consultants available on-site 24/7. ED-SAFE was a quasi-experimental, eight-center study designed to test an approach to universal screening for suicide risk and post-visit telephone intervention among ED patients (see Boudreaux et al. 20 for complete description). The ED-SAFE consisted of three phases of data collection: (Phase 1) treatment as usual, (Phase 2) universal screening, and (Phase 3) universal screening + intervention. The current study included patients seen after the start of ED-SAFE Phase 3 (11/ 2012) , as this phase includes the introduction of two interventions for patients with SI/SA (a "secondary screener" for physician risk stratification and a "personal safety plan" for distribution by nurses) that may change clinician behavior.
Eligible charts included those with a positive screening for SI in the past 2 weeks or a SA within the past 6 months based on responses to the ED-SAFE universal screening instrument, the patient safety screener (PSS; Figure 1) . Visit dates were from 5/2014 to 9/2016. Charts were identified through the ED's electronic medical record system (EPIC) using specific search criteria (date, age, and completed PSS checkboxes). From identified eligible charts, a randomly selected sample of charts by medical record number was generated for full review. Based on national data suggesting a rise in the suicide rate around age 60, especially in men, this was used as the cut-point for older (≥60 years) vs younger (18-59 years) patients.
From the lists of eligible charts in each age group, we selected a random sample for full review. All data were entered into a secure . To obtain sufficient sample size to yield adequate power to detect a difference in the outcome, we oversampled older adults. For the charts in each age group, trained RAs reviewed the entire electronic ED medical record and completed a standardized chart abstraction form. To test reliability, the RAs and site investigator separately reviewed a 10% random subset of charts. Inter-rater reliability (Kappa) was then calculated between the raters. For the major predictor variables in the current study, kappa values were >0.74, indicating a good level of agreement.
Measures
The chart abstraction form included patient demographics, ED visit details (e.g., chief complaint, disposition, and ICD-9 codes), medical encounters in previous 6 months and documentation of SI/SA screening on those visits, past medical history, medications, social history (e.g., substance abuse, living situation), mental health history (including current or past SI/SA and non-suicidal self-injury [NSSI] ideation, or behavior), and ED treatment of self-harm/SI/ SA (e.g., mental health evaluation during the ED visit).
Outcome
The primary outcome was evaluation by a mental health professional during the ED visit.
Data Analysis
All analyses were conducted using STATA 14.2 (StataCorp). Descriptive analyses were conducted to describe older and younger ED patients with SI/SA by patient and ED visit characteristics. Chi-square tests were used to test statistical significance. Unadjusted analyses were conducted. All variables with bivariate P-values <.25 were included in a multivariable logistic regression to predict receipt of a mental health evaluation during a patient's current ED visit. Odds ratios (ORs) were reported with 95% confidence intervals (CIs).
We manually and sequentially included and excluded variables in the multivariable model using assessment of individual variable significance, impact of variables on other individual variables, and global goodness-of-fit to develop a final model that maximizes simplicity while avoiding over-fitting. In the final model, P < .05 was considered to be statistically significant. To account for commonly recognized socio-demographic differences, age, sex, race, and ethnicity were included in the multivariable model regardless of statistical significance in initial unadjusted testing.
Results
A total of 800 medical records were reviewed for patients who screened positive on the PSS for SI within the past 2 weeks or a SA within the past 6 months. As pre-specified, 200 (25%) were for older adult patients (≥60 years; 7% [n = 14] were 80+), and 600 (75%) were for younger adult patients (<60 years old). The older adult group included 46% female, 72% white, and 90% non-Hispanic, whereas the younger adult group was comprised of 53% female, 51% white, 81% non-Hispanic (Table S1 ).
The majority of ED visits occurred on weekdays (8:00 am-8:00 pm) for both the older and younger adult JAGS OCTOBER 2017-VOL. 65, NO. 10 CARE OF OLDER ED PATIENTS WITH SUICIDE RISKgroups. Most patients (67%) were discharged home and had a stay in the ED that was >5 hours (58%; Table S1 ). The median lengths of stay were similar between older and younger patients (admitted, 6 hours vs 5 hours; discharged, 14 hours vs 16 hours). Older adult patients were more likely than younger adult patients to have documentation of current SI (93% vs 79%) and depressed mood (95% vs 78%) during the current ED visit, and were more likely to be admitted to a medical ward/observation (7% vs 4%). For older adult patients who screened positive and were discharged home, 41% received a mental health evaluation prior to discharge, compared to 63% of younger adults who met the same criteria. A further breakdown by older adult age group indicated that 48% of 60-69 year olds and 43% of 70-79 year olds received a mental health evaluation compared to 29% of 80+ year-old patients. When we controlled for those with a positive suicide risk screening and were discharged home, the percentages of those receiving a mental health evaluation were comparable for 60-69 (42%) and 70-79 (45%) year olds; however, none of the 80+ year-old group received a mental health evaluation (albeit a small group, n = 7). In addition, 38% of the older adults were provided with referral resources (e.g., national suicide hotline number, educational materials), compared to 62% of younger adults who received these same materials (Table S1 ).
Factors Associated With Receiving a Mental Health Evaluation For All Eligible Patients
Unadjusted analyses (Table S2) indicated that factors associated with a greater likelihood of receiving a mental health evaluation during the ED visit were: younger age (<60); female gender; having an advance directive; living alone; a chief complaint involving psychiatric behavior; an ED stay >5 hours; a positive urine toxicology screen during the ED visit; being intoxicated with alcohol (blood alcohol level >0 or other documentation of intoxication); having current SI or current NSSI behavior; or documentation of access to lethal means.
Multivariable Model
After adjustment for other variables, including ED length of stay and receipt of lethal means assessment, which are likely to be associated with receiving a mental health consult, patients who received a mental health evaluation were more likely to be younger than 60 years old, female, intoxicated with alcohol during the ED visit, have a chief complaint involving psychiatric behavior, have a positive urine toxicology screen, report current SI, or have current NSSI ideation or behavior (Table 1) . Additional analyses controlling for a chief complaint involving self-harm behavior did not attenuate differences associated with age and receipt of a mental health evaluation. Hosmer-Lemeshow's goodness-of-fit test revealed that the multivariable model fit moderately well with our data (P = .54). No values had variance inflation factors greater than 10 indicating low collinearity between the variables. The overall model accounted for 41% of the variance in the outcome.
Discussion
Screening, education, and intervention efforts like those implemented through the ED-SAFE 20 study have resulted in overall improved identification of suicidal patients in healthcare settings like the ED. 21 Yet, in a prior study, older adults had proportionately lower screening rates compared to other age groups. 22 The findings from the current study demonstrate that these disparities extend beyond screening to the treatment given to older vs younger adults with suicide risk in the ED. Our findings support our hypothesis that older adults who screen positive for SI/SA during their ED visit are less likely to receive an evaluation by a mental health professional when compared to younger adults who screen positive for SI/SA. Even when controlling for hospitalization vs discharge home, fewer older adults received mental health evaluations when compared to younger adults presenting with active SI/SA.
Existing research shows that older adults with evidence of mental disorders are less likely than younger adults to receive mental health services. 23 Older adults may be more likely to deny problems associated with mental health-related issues. 24 As previously mentioned, it also is possible that even when clinicians recognize SI in older adults, clinicians may be less likely to prescribe treatment because they may incorrectly attribute comments about death to normal aging or to a rational wish to end pain or suffering. 5, 25 This is particularly concerning as many older adults seek healthcare in close proximity to a death by suicide; 20 percent see a doctor the day they die, 40 percent the week they die, and 70 percent the month they die. 26 In addition to age, we examined a range of factors available in the patient medical record that may be associated with receipt of a mental health evaluation. Our final model was able to account for a large percentage of the variance (41%) in receipt of a mental health evaluation during the current ED visit; factors like health insurance coverage and having a primary care provider did not have a significant impact on the association with receiving a mental health evaluation. We did not observe any racial differences in receiving a mental health evaluation, although women were more likely to receive a mental health evaluation than men. This is of particular concern given that non-Hispanic white males have a suicide rate that is four times the rate for women of any racial or 27 Beyond socio-demographic factors, individuals who received a mental health evaluation were more likely to have documentation of NSSI ideation and behavior and to have received a lethal means assessment. This is not unexpected as these questions may be included in a comprehensive mental health evaluation. Regardless, asking these questions as part of standard care for patients screening positive for active suicidal ideation or behavior may help reduce future suicide risk. Specifically, NSSI is recognized as a robust risk factor for future suicidal behavior in both adolescents and adults 28 and reducing access to lethal means is a suicide prevention approach with strong empirical support. 29, 30 The rising rate of mental health patients seeking care in the ED further emphasizes the importance of ensuring that appropriate steps, such as a mental health evaluation, are taken for patients identified with suicide risk. 7 
Limitations
Our findings from a single urban ED at a university hospital may not generalize to other geographic settings. However, the site we used has an annual ED census of approximately 100,000 patient visits. In a pilot study of suicide screening that included over 2,200 patients at UCH and five other EDs, the UCH patients had similar rates of depression and SI but more had prior suicide attempts or lacked health insurance, 16 which is consistent with trends in Colorado. In addition, the use of a chart review design has its own limitations (e.g., accuracy of author of the records, the interpretation of the reader); however, we tried to mitigate these limitations by designing a detailed protocol for data collection and analysis, implementing standardized abstractor training, and using REDCap for data capture. REDCap improves data quality by using required fields, branching logic, and validation loops. Although the type of data available was limited by the medical record (i.e., no information on PCP referral postdischarge, limited information on caregiver availability, or reports of dementia), the current study provides empirical data on a suicidal patient population that can be used for developing future studies. Further examination of variables associated with the discrepancy in receiving a mental health evaluation (e.g., knowledge, attitudes, and practice of clinical staff regarding evaluation of suicidal older patients), as well as collecting follow-up data on future treatment, mental health status, and suicide outcomes may be beneficial for guiding future work.
CONCLUSION
Improved suicide screening in the ED has led to improved detection of suicide risk, 20, 21 but there appear to be meaningful disparities in the use of best practice approaches, like mental health evaluations, for older, at-risk patients for suicide. This is particularly concerning as suicide rates peak among older men. Future research directed at examining suicide risk factors associated with the older adult population, in addition to provider attitudes toward older adult patients with mental health issues is a critical step for improving responses to suicide risk detection, in addition to improvements in suicide interventions directed at reducing morbidity and mortality.
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